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Abstract: Across most countries, suicide rates are significantly higher for men compared to women, while 
women typically have higher rate of suicide attempts. The gender difference in the suicide rates is particu-
larly large in the Eastern European countries. There is suggestive evidence of a crucial role of alcohol in 
explanation of this phenomenon. In present study we will test the hypothesis of the close aggregate level 
link between alcohol consumption and gender difference in suicide mortality rates in Russia using data on 
sex-specific suicide rates and alcohol consumption per capita between 1965 and 2015. Time-series analytical 
modeling techniques (ARIMA) were used to examine the relation between the gender gap in suicide mor-
tality and trends in alcohol consumption per capita. According to the results of time-series analysis, alcohol 
consumption is a statistically significant factor associated with gender gap in suicide mortality in Russia, im-
plying that a 1-litre increase in consumption per capita is associated with an increase in the difference be-
tween male and female suicide mortality rates by 8.3%. The results of the analysis also suggest that 66 % of 
the difference in suicide mortality between males and females in Russia could be attributed to alcohol.  The 
outcomes of this study provide indirect support for the hypothesis that alcohol is a major contributor to the 
high gender gap in suicide mortality and its dramatic fluctuations in Russia during the last few decades.
Keywords: alcohol consumption, gender gap, suicide rates, Russia, 1965-2015.
Introduction
Across most countries, suicide rates are 
significantly higher for men compared to 
women, although women typically have high-
er rate of  suicide attempts [1,2]. Several po-
tential factors have been put forward as the 
cause of  the suicide-gender paradox, includ-
ing that men choose more lethal methods of  
suicide and that they are less likely to seek 
medical help for depression [3]. 
The gender difference in the suicide rates 
is particularly large in the Eastern Euro-
pean countries [4]. It is important to point 
out that, while the gender difference in sui-
cide rates in Western Europe remains rela-
tively stable across time, the Eastern Euro-
pean countries show huge fluctuations in the 
gender gap [5]. This suggests that although 
conventional factors may account for some 
of  the gender difference in suicide rates in 
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Eastern Europe, it is likely that other factors 
also contribute to the suicide-gender paradox 
in this region. Some researchers attribute the 
high gender gap in suicide rates and its dra-
matic fluctuations in the Eastern European 
countries to a higher level of  alcohol con-
sumption and binge drinking pattern. It was 
reported, for example, that the male-female 
rate ratio of  suicides in Belarus is positively 
associated with the level of  vodka consump-
tion per capita [5].
High suicide rate in Russia and its pro-
found fluctuations over the past decades have 
attracted considerable interest [6,7]. Several 
studies reported a significant association be-
tween alcohol and suicide in this country at 
the individual and aggregate levels [8-12]. In 
his time series analysis Stickley and coauthors 
concluded that binge drinking had a signifi-
cant association with the occurrence of  sui-
cide in Russia and the magnitude of  the re-
lation is the same across the course of  the 
later-tsarist, Soviet, and post-Soviet periods 
[13]. This evidence provides additional sup-
port for the hypothesis that unfavorable mix-
ture of  higher overall level of  alcohol con-
sumption and binge drinking pattern is a 
major risk factor for suicide mortality in Rus-
sia. 
It should be mentioned, that the size of  
the bivariate association between alcohol 
and suicide for men in Russia is substantially 
greater than for women. The estimates based 
on population data suggest that alcohol may 
be responsible for 61% of  male suicides and 
35% of  female suicides in Russia [14]. In rela-
tion to this, it seems plausible that the role of  
alcohol is crucial in understanding the high 
gender gap in suicide rates in this country.
In present study we will test the hypoth-
esis of  the close aggregate level link between 
alcohol consumption and gender difference 
in suicide rates in Russia using data on sex-
specific suicide rates and alcohol consump-
tion per capita between 1965 and 2015.
Material and methods
Data
The data on sex-specific suicide mortal-
ity rates (per 1000.000 population) between 
1956 and 2015 are taken from the Rosstat 
(Russian State Statistical Committee). The 
total level of  alcohol consumption (in litres 
of  pure alcohol) in Russia has been estimated 
using the indirect method based on alcohol 
poisonings mortality rate [15,16].
Statistical Analysis 
To estimate the relation between changes 
in population drinking and gender gap in sui-
cide mortality across the study period a time 
series analysis was performed using the sta-
tistical package “Statistica 12. StatSoft.” The 
dependent variable was the gender gap in 
suicide difference rates and the independent 
variable was aggregate alcohol consumption. 
The correlations between the raw data from 
two time series can often be spurious due to 
common sources in the trends and due to 
autocorrelation [17]. In order to reduce the 
risk of  obtaining spurious correlation be-
tween variables that have common trends 
we removed these trends by means of  a “dif-
ferencing” procedure. The procedure which 
eliminates the systematic variation within a 
time series is referred to as “prewhitening.” 
We used ARIMA (autoregressive integrated 
moving average) modeling to estimate the re-
lationship between the time series gender gap 
in suicide mortality and population drink-
ing in this paper. In addition, the effect of  
population drinking on gender gap in suicide 
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mortality rates will be presented in terms of  
alcohol-attributable fraction [18].
Results
According to official statistics, the male 
suicide rate decreased by 22.8% (from 447.5 
to 345.0 per 1000.000 population), while the 
female suicide rate decreased by 39.6% (from 
101.0 to 61.0 per 1.000.000 population) in 
Russia from 1965 to 2015 
The graphical evidence suggests that the 
temporal pattern of  gender gap in suicide 
mortality fits closely with changes in alcohol 
consumption per capita. 
The trends fluctuated dramatically over 
time: dropped sharply between 1984 to1986, 
then jumped dramatically between 1991 and 
1994. From 1995 to 1998 there was a fall in 
rates before they again rose between 1998 
and 2001/2003, and then started to decrease. 
A Spearman rank correlation analysis 
suggests a strong association between the 
gender gap in suicide mortality and alcohol 
consumption per capita (r=0.90; p<0,000). 
There were sharp trends in the time series 
data across the entire study period. These 
systematic variations were well accounted for 
by the application of  first-order differencing 
and the specification of  a first order moving 
average parameter 
After prewhitening the cross-correlations 
between alcohol consumption and gender 
gap in suicide mortality time series were in-
spected. The outcome indicated statistically 
significant cross-correlation between the two 
variables at lag zero (r=0.73; SE=0.13). Ac-
cording to the results of  ARIMA analysis, 
Figure 1. Trends in male and female suicide mortality rates in Russia between 1965 and 2015. 
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Figure 2. Trends in the gender gap in suicide mortality and alcohol consumption per capita in Rus-
sia between 1965 and 2015.
Figure 3. Trends in the gender gap in suicide mortality and alcohol consumption per capita in Rus-
sia between 1956 and 2015 after “prewhitening”.
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alcohol consumption is a statistically signifi-
cant factor associated with gender gap in sui-
cide mortality in Russia, implying that a 1-litre 
increase in consumption per capita is asso-
ciated with an increase in the difference be-
tween male and female suicide mortality rates 
by 8.3%. The results of  the analysis also sug-
gest that 66.0 % of  the difference in suicide 
mortality rates between males and females in 
Russia could be attributed to alcohol.
Discussion
The results of  the time series analysis, 
which suggest positive and statistically sig-
nificant effects of  alcohol consumption per 
capita on gender gap in suicide mortality in 
Russia between 1965 and 2015 indirectly sup-
ports alcohol-related hypothesis. Therefore, a 
high level of  alcohol consumption and binge 
drinking pattern may help in explaining the 
high gender gap in suicide mortality and its 
dramatic variations in Russia during the last 
few decades. 
It should be recognized, however, that ig-
noring the confounding variables may imply 
that the effect of  population drinking on sex 
difference in suicide mortality rates is over-
estimated. It can be assumed that the alco-
hol consumption effect on gender gap in sui-
cide mortality is a spurious indicator of  the 
impact of  other powerful risk factors such 
as psychosocial distress. It seems that males 
were more vulnerable to the stressful expe-
rience resulting from abrupt socioeconomic 
changes throughout the 1990s. Several stud-
ies have suggested that men in Russia, as a re-
sult of  traditional masculine norms, are more 
prone to respond to stressful situations with 
maladaptive behavior such as increased alco-
hol consumption, while women have a more 
adaptive stress response [19,20]. In particular, 
Cockerham et al. found that in Russia psy-
chological distress promote frequent drink-
ing among men, but not among women, even 
though women reported significantly more 
distress [22]. Similarly, Jukkala and coauthors 
concluded that experiencing several kinds 
of  economic problems is positively related 
to the risk of  binge drinking among Russian 
men [21]. It might be the case that the psy-
chosocial distress was the main cause of  in-
creased demand for alcohol at this time.
In conclusion, the outcomes of  this study 
provide indirect support for the hypothesis 
that alcohol is a major contributor to the high 
gender gap in suicide mortality and its dra-
matic fluctuations in Russia during the last 
few decades. In relation to this, the Russian 
government needs to develop the effective 
alcohol control policy to address the phe-
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Uporaba alkolhola i spolne razlike u stopi samoubojstava u Rusiji
Sažetak: U većini zemalja stopa samoubojstava je značajno veća u korist muškaraca, dok je kod žena veći broj 
pokušaja samoubojstava. Spolna razlika u stopama samoubojstava posebno je izražena u istočnoeuropskim 
zemljama.  Postoje snažni dokazi da alkohol ima važnu ulogu u objašnjavanju ovog fenomena. U ovoj studiji 
ispitat ćemo hipotezu o povezanosti bliske skupine između konzumacije alkohola i spolnih razlika u stopi sa-
moubojstava sa smrtnim ishodom u Rusiji koristeći podatke u odnosu na spolnu određenost za stope samo-
ubojstava i konzumaciju alkohola po glavi stanovnika između 1965. i 2015. godine.  Analize vremenskih serija 
modelarnih tehnika (ARIMA) korištene su za ispitivanje povezanosti između spolnih razlika u stopi samoubo-
jstava i trendova u konzumaciji alkohola po glavi stanovnika. Prema rezultatima analize vremenskih serija kon-
zumacija alkohola je statistički značajan faktor povezan sa spolnom razlikom i stopom samoubojstava u Rusiji, 
u kojoj se implicira da je povećanje potrošnje od 1 litre po glavi  povezano s povećanjem razlike između muške 
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i ženske stope samoubojstava sa smrtnim ishodom za 8.3%. Rezultati analize također sugeriraju da se razlika 
od 66%  u stopi samoubojstava sa smrtnim ishodom između muške i ženske populacije u Rusiji  može pripisati 
alkoholu. Ishodi studije pružaju indirektnu podršku hipotezi da alkohol uvelike doprinosi visokoj spolnoj razlici 
u stopi samoubojstava i dramatičnim fluktuacijama u Rusiji tijekom posljednja dva deseljeća. 
Ključne riječi: konzumacija alkohola, spolne razlike, stopa samoubojstava, Rusija, 1965-2015
